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5/076/60/034/008/022/035/ 11

BO15/B063
AUTHORS : Loshkarev, M. A. and Tomilov, B. I,
R
TITLE: Study of the Kinetics of Electrochemical Redox Reactions.

I. Character of Polarization in the Benzoquinone-Hydro-
quinone System

PERIODICAL: Zhurnal fizicheskoy khimii;, 1960, Vol. 34, No. 8,
pp. 1753 - 1762

g

TEXT: 1In spite of the great number of studies conducted so far on
polarization in redox systems,; research workers disagree on the nature of
polarization in these systems. The authors have studied the polarization
of cathodic and anodic processes in the benzoquinone-hydroquinone system
¥ith a smooth platinunm electrode, a platinized Pt electrode, and a gold
electrode as a function of the intermixing rate of the electrolyte, the
concentration of quinone or hydroquinone (in equimolar ratios), and
temperature. Measurements were made in nitrogen under equal hydrodynamic
conditions. The authors used the direct compensation method and a TITs
(PPTV) potentiometer. The polarization curves were drawn by a method
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Study of the Kinetica of Electrochezical 5/076/60/0%4/008/022/C33/ XX
Redox Reactions. I. Character of Polarization BG15 BO63
in the Benzoquinone-Hydroquinone Systenm

proposed ty S. V. Gorbachev and Khr. Iv. Noninski (Ref .11), in which first
. the ancde polarization Aya and then the cathode polarization AQk were

measured at the same current density i. All the measurements were made in
a 0.1 N HCl1 solution. The i = f(Awk) curves show that polarization is

largely dependent upon the electrode material. A change in the concentra-
tion of quinhydrone (CQ-H Q) shows that the values of the anode limiting J//
b 2.

current Ia and the cathode limiting current Ik are proportional to
c
9-H,Q

agreement with the theory of V. G. Levich (Ref.13); since the ratio
between the diffusion coefficients of @ and H,Q amounting to 233

and, on an average, Ik ] Ia = 1,13. The values obtained are in

corresponds to the ratio obtained for the limiting currents. A comparison
between calculation and experiment shows that in the quinhydrone
electrolysis there also takes place a noticeable chemical polarization
which can be explained by an activation inhibition of electron transfer.
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Study of the Kinetics of Electrochsmical Redox 5/076/60/034/008/022/039/Xx
Reactions. I. Character of Polarization in the B015/B063
Benzoquinone-Hydroquinone System

The inolinations of the straight lines of the kinetic coefficients for the
cathode (a) and the anode (B) processes on the smooth Pt electrode were
found to be 0.44 and 0.48, and 0.36 and 0.48, respectively. The reason why
a +P <1 will be discussed in a later article. There is no direct
proportionality between the exchange current and the concentration of quin-
hydrone. The exchange Surrent rises with temperature (about twice with a
temperature rise of 10°C). The data obtained show that Vetter's assumption
of two different exchange currents for the cathode and anode processes in
the quinone-hydroquinone system (z.Elektrochen., 56, 797, 1952) is in-
correst and can be explained by impurities in the components. Special ex- -
periments conducted by the authors to clarify the rise of polarization
with time and the decrease of the exchange current rovealed that these
changes are to be explained by impurities - decomposition products of
guinone and hydroquinone - in the solution. The effect of adsorption upon
polarization was studied by adding pyrogallol oxidation products and =a
cationic high-molecular compound. Also a change of « and  was found to
occur besides a decrease of the exchange current. The inhibition of
electrochemical processes by molecular adsorption on the electrode is
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Study of the Kinetics of Electrochemical Redox S/076/60/054/005/022/059/Xx
Reactions. I. Character of Polarization in the B015/3063
Benzoquinone-Hydroquinone System

explained within the framework of A. N. Frumkin's theory of delayed dis-
charge (Ref.14). The results of measurement are in good agreement with the
equations of the theory of delayed discharge in the whole range of current

density considered (from 10'6 a/cm2 to 1-107° . 5»1003 a/cmz)u 0. A. Yesin,
M. A. Loshkarev, and 0, B. Khachaturyan are mentioned., There are 7 figures,
3 tables, and 14 references; 8 Soviet, 1 British, 1 US, 2 German, and

2 French.

ASSOCTIATION: Khimiko-tekhnologicheskiy institut (Institute of Chemistry
< and Technology)

SUBMITTED: November 15, 1958
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Kineuics of electrochemical oxido-reduction reactions, Part 3.
Zhur, fiz, khim, 36 no.9:1902-1908 S '62, (MIRA 17:6)

1, Khimiko-tekhnologicheskiy institut, Dnepropetrovsk,
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Kinetics of electrochemical redox reactions. Part 2, Zhur, )
£17. kbim. 36 no.1:132-142 Ja '62, (MIRA 16:8)

{Quinones) (Hydroquinone)
(Oxidation-reduction reaction)
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Rigorous "method of computing the activation energy of eldf
reactions. Dokl. AN SSSR 151 no.4:894-897 Ag ‘'63. (MIRA 16:8)

1, Predstavleno akademikom A.N,Frumkinym.
(Rlectrochemistry) (Chemical reaction, Rate of)
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Two setups for studying the kinetics of electrode processes on
the basis of the BNO-1 elactronic low-frequency oscillograph,
Znur, fiz. khim, 36 no.41900-906 Ap '62, MIRA 15316)

1. Dnepropetrovskiy khimiko-tekbnologicheskiy institut,
. (Oseillography) (Electrochemistry)
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N  PREOBRAZHENSKIY, V.S,; FADEYEVA, N.V,; MUKHINA, L,I,; TOMILOV, G.M.;
LI MURZAYEV, E.M,, doktor geograf.nauk, etv,red,; TUGARINOV,
- D,N,, red.izd-va; MARKOVICH, S.G., tekhn.red,

. (Types of landscape and natural zones of the Buryat A4.S.S.R.]
- Tipy mestnosti i prirodnoe raionirovanie Buriatskoi ASSR.
Moskva, Izd-vo Akad.nsuk SSSR, 1959. 215 p. (MIRA 12:6)

1, Sotrudniki Instituta goografii Almdemii nauk SSSR (for
Preobrazhenskly, Fadeyeva, Mukhina, Tomilov).
(Buryat-Mongolia--Physical geography)
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(Sayan Mountains--Prysical geography
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L TOMILOV, G.M,

Sufface silage of feeds, Zhivotnovodstvo 23 no,7:46-50

1., Glavnyy agronom Novo-Sanzharovskogo am&hoza,
Omskcy oblasti.,
(Corn (Maize))
(Ensilage)
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NOSKOVA, N,I.j; SADOVSKIY, V.D.; SOKOLOV, B.K.; TQHILOY,‘G.?

Control of strain hardened steel articles by coercive force

measurements. Zav.lab, 29 no.7:819-321 163. (MIRA 16:8)

1. Institut fiziki metallov AN SSSR.
(Steel--Testing)
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ss of the M75 rail

ent tempering.
(MIRA 18:6)

52?" Magnetic properties, conductiylty and hardne
- steel alter isothermal quenching and subsequ
Defektoskopiia no,1:72-81 165,

Lot

1, Institut fiziki metallov AN SS8ER.
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. AUTHOR: Vasil'yeva, L. D.; Pomukhin, M. F.; Tomilov, G. S.; Utidna, V. A,

ORG: Institute of Metal -Physics, AN SSSR (Institut fiziki metalov AN SSSR)
Sverdlovsk Bearing Plant (Sverdlovskiy podshipnikovyy zavod)
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’

TITLE: Some features of nondestructive magnetic quality control of quanched and
tempered roller bearing made of ShKhl5 and ShKhl5SG steels

SOURCE: Defektoskopiya, no. 1, 1965, 86-89
TOPIC TAGS: quality control, roller bearing, tempering

ABSTRACT: The magnetic method for quality control of hardened roller
bearing from measurements of two magnetic properties, magnetization and
coercive force, has been succesafully used at the GPZ-6 plant (State
‘Bearing Plant No 6) since 1954, ;
: The method is based on the fact that o knowledge of the parameter i
"A_, which is proportional to the coercive force H,y mokes poasible re-
jection for underheating and low hardness, while a kanowledge of the para~
‘meter Ag, which is reloted to the magnetization in a field of about 500 Oe,
permits rejection for overheating (large amount of residual austenite,
,large acicular martensito).

.o The first and most reliable form of quality control of tempering
“ias as followas For each actual part, on the basis of the indicationa of
the apparatus, a dotormination ia made of A, ond Ap of ter queonching, and

Card 1/3 )
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‘X g and K;"aftef tempering. "Then, from the differences Ag - «, ond

Ap - dp, it is possible to make a reliable judgement of the qunlxty of
tempering without resorting to additional comparisons with hardness. Many |
yoars of uging the method has shown the followings 1) the rejection llmxbs’
Kmox_. and & min_, for each concrete type of part, are quite stable :

although they depend on the original structure and chemical compoaxtxon of |
the ateel. 2) In o number of comparatively rare cases, the "indefinite-
‘ness" of the limits ®wax_  and &K min_ has been so large that it was cowm-

‘pletely impossible to sort out the parts according to values of & In
‘this case, the parts with HRC <X 59, as a rule, had troostite in the .
atructure. Such a wide uncertainty in the rejection limits with trooatite
present in the structure could be accounted for in this case either by
.poor quenching of the parts (rejection for "underheating" or for "low hard-,
‘'ness"), or by large "fluctuations" of the original structure. i
To make o comparison between the magnetic properties of well and
poorly quenched parts after normal tempering, we quenched rollers made of
ShKh15SG ateel from different temperatures followed by tempering all the
rollers at 150° for 4 houras., The magnetic proporties were mecasured on o
differential magnetic apparatus both after quenching (Aa, Ap), and after
tempering ( € s, ¢{p). Not loss then 10 rollers were quonched from each
‘temperaturo. . . ' . )
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Although, after quenching, the difference in coercive force of

normally gquenched parts and parts quenched with insufficient heating to

troostite was large enought for confident rejection of the underheated

parts, it nevertheloss practically disappears after normal tempering, : ’

while the difference in structure ond hardness remains. This result con=-,

firms the fact that in quality control of the heat treating bearing porta’

i1 is absolutely necessary to have separate quality control of quenching '

and tempering. ‘
The lack of o roliable chiack on the quality of the original atruc~

ture (after annsaling) net only {nterfors with the toohnology of quanchw

ing, but ot the sone time introduces a loarge amount of confusion in

magnetic quality control of quenching and subsequant tempering of parts.

If 100% control of tho original structure has not heen carried out, it is

.necossary, in magnebic quality control of quenching, %o take into account.

both the lowor and uppor limit & moaxy of the coercive force. Orig. arte .-

has: 3 formulas and 2 tables. [JPRS]

e e e ———t TS SRR T

e

1
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AUTHORS: Mikheyev, M. N., and Tomilov, G. S.
TITLE: Possibility of controlling the heat treatment of tool steels
by their magnetic properties and electrical resistivity
PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 3, 1962, 307 - 310

TEXT: The authors report on measurements of the magnetic properties and
electrical resistivity of the following steels:

Steel % C % Cr % Mn % Si

Xp5 gxhvsg 1.42 0.951 0.23 0.25 0.25% Ni; 5.20% W

Xr3 KhG3 0.90 1.35 2.43 0.50 |€0.03% P; (0.02% S

9Xc (9Khs; 0.90 0.95 0.50 1.20 - 0.018% S

Y10A %mo,a. 0.95-1.04 }<0.15 |0.15-0.30|0.15~0.30

X12 Kh12) 2.15 11.50 {0.35 0,40

x1281 (Knh12F1) 1.44 11.60 0.23 0.34 0.23%% Ni; 0.86% V;
0.018% P; 0.022% S
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KhG3 steel was produced from X15¢I (ShKh155G) steel by adding 1.5% Mn; at
the laboratoriya pretsizionnykh splavov (Laboratory of Precision Alloys)
of the authors' institute. The method of measuring had been published
before (Fizika metallov i metallovedeniye, 8, 2, 176 (1959); ibid., 10; S.
6681 (1960); ibid., 8, 4, 543 (1959)). The data (Figs. 1 ~ 4) are inter-
preted. In KhG3 steel, the gradual decrease in resistivity with rising
tempering temperature is evidence of the high stability of a manganous
martensite. In KhV5, KhG3, and 9KhS, the coercive force first falls due
to martensite disintegration, and then rises as the retained austenite !/*/
disintegrates. If the latter process is completed martensite disintegra-
tion predominates (U10, KhV5), the coercive force shows a minimum at

300 - 400°C. If the retained austenite is not completely disintegrated,
and martensite disintegration is delayed, coercive force is high (KhG},
9KhS)a This relationship between hardness and coercive force in
martensitic steels can be used for quality control of these steels. In
austenitic steels (Kh12, Kh12F1), the change in coercive force is not
clearly established. The quality of these steels can be controlled by
measuring resistivity or intensity of magnetization. There are 4 figures,
1 table, and 2 Soviet references.
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ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute of
Physics of Metals of the Academy of Sciences USSR)

Fig. 1. Magnetic properties, hardness, and electrical resistivity of KhvVs
steel (a), and KhG3 steel () after hardening and tempering at various
temperatures.

Legend: (a) v hardening from 1200°C; o hardening from 900°C; (¢) o

hardening from 8109C; , hardening from 1080°C; --- after treatment at
~1960C and subsequent tempering; (1) oersteds; (2) gauss; (3) ohm-cm;
abscissa: tempering temperature. /

Fig. 2. Magnetic properties and electrical resistivity of 9KhS steel (a)
and U104 steel (6) after hardening and tempering at various temperatures.

Legend: (a) o hardening from 8500C; . hardening from 1000 and 1140°C;
sg o hardening from 850°C; ., hardening from 1200°C; (1) oersteds;
2

gauss; (3) ohm°cm; abscissas tempering temperature.
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VIKHEYEV, ¥. N., KUZNETSOV, I. Ao, TOMIIOV, G, S., AND FILIPPOV, S. D.

Magnetic Control of the Depth of the Harde " .
- = e s ned ver and he
of Steel Tools Hardened by High-Frequency Gurrert;?é and of the Hardness

A mobile coercivity meter of M, N, Mikheyev's design for

control of the depth of the hardened laygi. treatecgln byohigﬁg?i:ci;sency
currents, is described. Experiments proved that the depth of the hard-
ened layer, its hardness as well as that of the core are in constant
E:atio with the reading of the coercivity meter, (RZhFiz, No, 8 1955)
L. dn=ta Fiz3ki Metallov Uralsk Fi1, AM SSSR, No, 14, 1954, u3lu7.

S0;  Sum, No, 744, 8 Dec 55 - Su ) )
: - Supplementary Surv £ Sovie
Abstracts (17) ey of Soviet Scientific
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Magnetic and Electric Properties of Alloyed Steels After Various Ther-
mal Treatment

Coercive force, maxium magnetic permeability, saturation of mag-
netization, specific electric resistance, and hardness depending on
thermal treatment of various steel alloys were studied for establish-
ing best qualities of ready products., The causes of defects of steels
30 XGS, 41-34, 5 XBC, 40 CX were established. (RZhFiz, No. 8, 1955)
_n._jn_ta_izn.ki_ﬂeiallealsk._il_A_N_SS& No. 15, 1954, 90-102

50: Sum, No, 744, 8 Dec 55 - Supplementary Survey of Soviet Scientific
Abstracts (17)
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MIKHEYEV, M.N.; MOROZOVA, V.M.; TOMILOV, G.S.; TITQROV, B.D.;
BOCHENKOV, V.S.

- f cold
Magnetic control of the depth of the case hardensd layer o o1
rolls. Zav.lab. 22 no.l:52-56 '56. (MLRA 9 5)

1. Ural'skiy filial Akademii nauk SSSR i Ural'skiy zavod tayshe-
logo mashinostroyenia imeni S. Ordshonikilize.
(5teel--Testing) (Magnetic testing)
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AUTHORS: Mikheyev, M.N. and Tomilov, G.S.

TITLE: A Contribution to the Problem Regarding the Anomalous
Behaviour of the Coercive Force in Quenched and High
Temperature—Tempered Steels

PERIODICAL:Fizika metallov 1 metallovedeniye, 1959, Vol 8, Nr 3,
pp 346-348 (USSR)

ABSTRACT: The present paper endeavours to explain the anomalous
behaviour of the coercive force of high temperature-

tempered martensitic steels on the basis of the theory
developed by Kondorskiy (Ref 4). The results of
measurements of the magnetic properties of many
structural and high carbon tool steels, as well as the
temperature dependence of the magnetic properties, agree
well with data of this theory. Fig 2 of the paper by
Tomilov et alii (Ref 13) gives the magnetic properties,
hardness and electrical resistance at room temperature
of the typical structural steel 40KhN in relation to
tempering temperature. The temperature dependence of the
magnetic properties is shown in Fig 4% of the above paper,
from which it can be seen that at an observation

Card 1/3% temperature of more than 220°C, when all carbides are l/}////
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practically paramagnetic, a maximum for the coercive
force can be observed in specimens which have been
tempered at approximately 320°Cc. 1In specimens which nave
been tempered at all temperatures above 400°c, the
coercive force falls steadily and practically recti-
linearly with increase in tempering temperature. The
magnetization to saturation of the matrix I, which can
be observed at 300°C, remains practically constant in the
whole tempering range of 400 to 650°¢C (curve 6 in Fig 4
of Ref 13), However, the magnetization to saturation at
room temperature (curve 1) drops sharply in the above
tempering temperature range. As the quantity of the
carbide phase remains practically unaltered on tempering
at above 400°C, its magnetism must decrease. From a
consideration of these results and Rondorskiy's theory
the authors confirm the correctness of the theory, which

associated with the change in shape, magnetization to
Card 2/3  saturation and average size of the carbides. There are
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A Contribution to the Problem Regarding the Anomalous Behaviour of
the Coercive Force in Quenched and High Temperature-Tempered Steels

13 references, 3 of which are English, 1 German and
9 Soviet.

ASSOCIATION:Institut fiziki metallov AN SSSR (Institute of Metal
Physics, AS USSR)

SUBMITTED: January 3, 1959
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AUTHOR: Tomilov, G. S. A \%
TITLE: "Masnetic and Electric Progertieb’of Some Constructional

Steels Associated with their Structure and their
Proneness to Temper Brittleness\

PERTODICAL:Fizika metallov i metallovedeniye, 1960, Vol.10, No.5,
pp.681-690

TEXT: The magnetic properties (Hc, I, I, = 1000, 1), the
electric resistance and the mechanical properties (HR ' ak) of
c

preliminarily quenched from 850 and 1200°C were measured. This
enabled comparing the properties of normally quenched (fine grain)
steels with those of strongly over-heated (coarse grain) steels.
Furthermore, the temperature dependence of the magnetic properties
(Hc(t), Is(t)) between -196 and +300°C was studied and the

correlation between the magnetic, electric and mechanical
properties in the tough and brittle states were systematically
investigated. In the experiments three steels were used, of which

Card 1/6

steels tempered within a wide temperature range (150-700°C) and V/
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Magnetic and Electric Properties of Some Constructional Steels

Associated with their Structure and their Proneness to Temper
Brittleness

the first (see table, composition in wt.%) was insensitive to —_—
reversible temper brittleness, whilst the other two were prone to
temper brittleness.

Steel c Cr Mn Si Mo \4 Ni P S
CT.45 (st.45)0.4-0.5 <0.30 0.5-0.8 0.17- - - - £0.05 <0.05
b5XHMBA 0:37

5
(L5KhNMFA) 0.46 0.92 0.60 0.34 0.24 0.12 1.70¢0.02 <0.019
30XKIC

(30KhGS) 0.27 0.98 0.90 1.18 - - - - -

The following conclusions are arrived at:!
1) Investigation of the magnetic properties, the electric resistance
and the mechanical properties (HR ,ak) of normally quenched specimens

c
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Magnetic and Electric Properties of Some Constructional Steels
Associated with their Structure and their Proneness to Temper
Brittleness

(850°C) and specimens that have been strongly over-heated during
quenching (1200°C) and tempering at various temperatures between
150 and 700°C, has shown that the coercive force of fine grain
specimens in the tempering range up to 450°C is higher than the
coercive force of coarse grain specimens, In the range of high
temperature tempering (above 450°C), the coercive force of the
carbon steel 45 is practically the same, irrespective of whether the
specimens are coarse or fine grained, In the case of incomplete b/
quenching (from 850°C), the coercive force of alloy steels in the
range of high temperature tempering will be considerably lower for
fine grain specimens than for coarse grain ones. The maximum
coercive force in the range of the tempering temperatures 500 to
600°C will be the higher the higher the temperature of the previous
quenching, i.e. the greater the quantity of carbon that is trans-
ferred into the solid ‘solution as a result of quenching and the less
residual carbidés remain, . .

2) The assumption is expressed that the maximum coercive force in
Card 3/6
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Magnetic and Electric Properties of Some Constructional Steels
Associated with their Structure and their Proneness to Temper

Brittleness

the range of high temperature tempering of steel hardened to
martensite is associated with the carbide transformations

€, X = (Fe,Me),C and the particular magnetic properties of & and p &
carbides and of the cementite. In order that a maximum appears,

a certain minimum carbon content transformed into the solid solution _
during the quenching process (about 0.4%) is necessary. The maximum
coercive force is also influenced by the intensity of the processes
during the first and second stages of tempering, since the elimina-
+tion of internal stresses in the martensite depends on processes of
decomposition of the residual austenite and the martensite,and the
coercive force at these stages of tempering is determined by the
magnitude and the degree of dispersion of type II stresses in the
martensite.

3) Investigation of the temperature dependence of the coercive force
and of the saturation magnetization confirmed the -above expressed
view on the nature of the maximum coercive force. The nature of the

temperature dependence of the coercive force of constructional steel
Card 4/6
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Magnetic and Electric Properties of Some Constructional Steels
Associated with their Structure and their Proneness to Temper
Brittleness

differs appreciably in the temperature range of the average (250-
500°C) and the high temperature (above 500°C) tempering. This leads
to an elimination of the esquivocal character of the change in the
coercive force within a wide range of tempering temperatures (400 to
200°C) if the measurements are carried out at sufficiently high
temperatures (above 250°C). On the basis of coercive force
measurements, quality control of high temperature tempering of steel
components can be realised above 250°C. /
L) special investigations of the magnetic and electric properties V
and of the hardness of tough and brittle specimens during study of __
the phenomena of reversible temper brittleness have shown that there
is no reliablevcorrelation between these properties and the impact
strength within a sufficiently wide temperature range of investi-
gation of the magnetic properties, in the same way as was shown in
earlier investigations of the magnetic and other physical properties

at room temperature. There are 8 figures, 1 table and 11 references:
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Magnetic and Electric Properties of Some Constructional Steels
Associated with their Structure and their Proneness to Temper
Brittleness

10 Soviet and 1 French.

ASSOCIATION: Institut fiziki metallov AN SS!R
(Institute of Physics of Metals, AS USSR)

SUBMITTED: August 4, 1959 (Initially)

July 15, 1960 (After revision)
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Magnetic and electric properties of certaln structural steels in
connection with their structure and tendency toward temper brittle-
ness, Fiz. met. i metalloved. 10 no.5:681-690 N 160,
(MIBA 14:1)
1, Institut f£iziki metallov AN SSSR.
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foguivllity of controlling the heat, treatrent of tcol stesls
vaged on their magnetic propertiss and elsctrie resistance,
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(Steel~-~Heat treatment)
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AUTHORS: Mikheyev, u. N., Surin, G. V., and Tomilov, G. S.
TITLE: ' pifferential Magne&ic Device for the Quality Control of

Heat Treatment

| PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 11, pp.1306-1308

- :% PEXT: A device for controlling the hardening of the components of ball and
' roll bearings is described (Fig. 1). D denotes the standard, X the sample, JX(/
.® the ferroprobe designed by R. I. Yanus (Ref. 2), 1,8 the magnetizing
i coils, 2,3 the exciter coils, 4,5 the search coils, 6,7 the short-circuit-
ing device. The difference of the coercive forces of sample and standerd
is indicated by 2 calibrated millivoltmeter vie an amplifier. The device
i was successfully tested at the Sverdlovskiy podshipnikovyy zavod
; (Sverdlovgk Ball Bearings Factory) with rN3-6 (GPz-6) bell bearings. T4
nay be uséd for controlling the heat sreatment of products made of steels
sensitive to overheating in hardening, for which the determination of )
 the residual amount of austenite is important. There ere 2 figures
and 5 Soviet references.
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Conirol of Heat Treatment B004/B06T

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR
(Institute of Metal Physics of the Academy of Sciences USSR)
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AUTHORS: Tomilov, G. S., Mikheyev, M. N., Pomukhin, M. F., Utkina, V. A.
TITLIE: Magnetic Method for the Quality Control of the Thermal Treat-

nment of Bearing Partis (Magritnyy metod kontrolya kachestva
termicheskoy cbrabetki podshipnikovykh detaley)

PERIODICAL: Zavodskaye Laberav.riya, 1959, Vol 25, Nr 4, pp 448-453 (USSR)

ABSTRACT ¢ The influence of the primary structure of bearing parts (made
of steel ShKh 15) on the magnetic properties, +he structure
and hardness after hardening; was tested. Steel rolls (diameter=
=2% gm, height = 20 mm) and samples with the dimensions
10 x 10 x 65 mm were used for the tests. By different preliminary
treatment (Table) 4 groups of primary structures were obtained-
rom the heterogeneous coarse~grained perlite to the laminar
perlite. The electric diagram of the device for determining the
coercive force and for magnetizing ball and rolle~ bearings
(Fig 1), as well as the diagrams of the correlation between
hwardness and coercive force of the steel ShKh 15 in the primary
state (Fig 2), and the coercive force after oil hardening at
different temperatures (Fig 3) (for the two types of structure
: mentioned above), as well as a schematic representation (Fig 4)
Card 1/3 sn the possibility of separating the good products from the
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Maguetic Method for the Quality Corntrol of the Thermal Treatment of Bezring
Parts
gscrap after hardening, are given. In connection with the latter,
a diagram of comparison between the coercivé force and quality
of residual austenite in the sample rolls, on one hand, and the
microstructure and hardness afier haerdening, on the dther, is
shown (Fig 5). The test results show that even 2 100% quality
control of the hardening for hardness or coercive force approves
a wide range of the primary structure ngg good products”. The
most reliable quality control of hardening by the magnetic
method can only be attained by a simultaneous determination of
the saturation magnetization and the coercive force. The greatest
effect of the continuous tests with magnetic differential de-
vices for the quality control of hardening by the method of two
magnetic characteristics can be expected by an automation of the
process of thermal treatment and of the controlling method. The
fact - not very important for industry - that at a hardening
temperature above 9500 and a prolonged hardening time a great
{ncronse in magnetization arises, is due to an impoverishment
in carbon (Fig 6). The described method can ulso be applied to
other types of steal, rich in carbon, the magnetic and mechanical
Card 2/3 properties of which vary with the hardening temperature and dis-
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Magnetic Method for the Quality Control of the Thermal Treatment of Bearing
Partg ) S
persion of the primary struéture, in analogy witha the steel
ShKh 15. There are 6 figures, 1 table, and 2 Soviet references.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR 1 Sverdlovskiy
podshipnikovyy zavod GPZ-6 (Institute of Metal Physics of the
AcadaTy of Sciences USSR, and Sverdlovsk Factory of Bearings
GPZ-6) :
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AUTHORS: Mikheyev, M.N., and Tomilov, G.S.

TITLE: Magnetic?@nd Electrical Properties%um.ﬂardness of
High-Garbon Alloyed Steelsiin the Hardened State

PERIODICAL$ Fizika metallov i metallovedeniye, 1959, Vol 8, Nr I,
pp 543-556 (USSR)
ABSTRACT: The authors report an investigation of the magnetic
_ properties after hardening of some industrial tool
S { steels with the following percentage compositions:
v \0 KhV-5s 1,42 ¢, 0.51 Cr, 0.23 Mn, 0.25 8i, 5.2 W,

{ 0.25 Ni;

VENG3 ¢ 0,95 C,'1.35 Cr, 2.43 Mm, 0.50 S1, <0.02 5,

. <0. ;

{ snrni 5 1.00 gé 1.50 Cr, 0.30 Mn, 0.30 Si, <0.02 S,
< 0.03 P;

b shKn1556: +1,06 33, 1.45 Cr, 1.07 Mn, 0.50 51, <0.02 §,

$ kn1zr1s 1,04 c) 11.60 Cr, 0.28 Mn, 0.3% S, 0,23 Ni,

Card 0.86 Vv, 0,022 8, 0, 018 P.

1/4 The test steels were taken in the annealed state with a
granular-pearlite structure tested after various heat
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Magnetic and Electrical Propertiesand Hardness of High-Carbon
Alloyed Steels in the Hardened State

treatment. In addition to the magnetic properties the
hardness and, sometimes, the electrical resistivity,
were tested. The results are plotted against
tempering temperature in Figs 1-6. Fig 7 shows the
coercive force and quantity of residual austenite after .
hardening granular and lamellar pearlite of ShKh158G
steel from different temperatures in oil at room ~
temperature. Microstructures were also studied. It
was found that the course of the change of coercive
force after hardening to micro-crystalline martensite
reflects the degree of saturation of the solid solution
by carbon and alloying elements and is therefore parallel
to the course of the hardness and electrical-resistivity
changes. This relation holds with increasing hardening
temperature until the structure of the steel after
hardening remains micro-crystalline. After complete

Card solution of carbides overheating begins, with

2/4 deterioration of mechanical properties and softening.
In this stage the coercive force of martensite-class Vr//
steels decreases, while that of austenite-class steels,
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containing 1ittle martensite after hardening, rises

sharply. The behaviour of coercive force and

magnetization in the hardening of specimens with very

different initial structures points to a correlation

between magnetic properties and grain size of steel,

confirming the method previously proposed by the authors

(with K.G. Rzyankin and V.4, Utkina) for checking the

quality of hardening under production conditions

. (Ref 22), With hardening temperatures above 950 oc,

- eéven with heating in a periodically deoxidized fused

, barium-chloride bath, surface impoverishment occurs, -
giving a relatively hard surface while the saturation
magnetization and coercive force inerease with increasing
hardening temperature; these effects do not arise if
reaction between specimen and liquid is avoided or if the
impoverishment layer is ground off.

Card There are 7 figures, 3 tables and 22 references, of

3/Y which 19 are Soviet, 1 is English, 1 is German and 1 in W
Acta Metallurgica.
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Magnetic and Electrical Properties S0V/126-8-l-7/22

Alloyed Steels in the Hardened Stat:nd Hardness of High-Carbon

ASSOCIATION: %IIlStitut fiziki metallov AN SSSR
nstitute of Physies of Metals, Ac. Sc. USSR) lof/

February 3, 1959

SUBMITTED:
Card 4/4
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AUTHORS: Tomilov, G.S., Mikheyev, M.N. and Pomukhin, M.F.
TITLE: Magn-tic Properties of Steels as a Basis for Magnetic

Structural Analysis

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
PP 176 - 181 (USSR)

ABSTRACT: The principles of mgnetic analysis for controlling
structural changes during heat treatment of steels are
well known. As troostite or pearlite are formed from
martensite, there is a steady decrease in the coercive
strength, as in hardness. However, tempering certain
steels in the temperature range 200 - 600 °C results
in a steady decrecase in hardness but not in magnetic
properties. Two steels were therefore investigated -
ShKh15 (1.0% C, 1.5% Cr, 0.3% Mn and 0.3% Si) and
LOKhN (0.%4% C, 0.6% Cr, 0.6% Mn, 0.25% Si, 1.10% Ni).
Figure 1 shows the changes in coercive strength (Hc),

magnetic saturation (I ), hcrdness (R ) and electrical
8 [+

resistance (e) for ShKhl5 with temperature. With
Cardl/3
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Analysis

inerease in tempering temperature Rb and F) decrease
steadily but H_ has a maximum at 500 - 525 °c.

Similar curves are obtained for 40KhN (Figure 2). It is
shown, however, that the observation temperature is
important. If Hc is measured at a temperature gregater

than 220 (Curie temperature for carbides) there is a
maximum H_ 2 at a tempering temperature of about 400 °c

and then a steady decrease. This confirms Kondorskiy's
theory that the maximunm H, when measured at room

temporaturg corresponding to a tempering temperature of
500 - 550 "C is caused gy carbides. Thus, if measurements
are carried out at 220 C or slightly higher, good control

T AT AT T
X 3 b3 et 5
SR A 2
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Analysis
of guality @n be oLtained for articled made trom tempered
martensite.
There are & figures, L table and 1k references, o1 which

13 are Soviet and 1 English,
ASSOCIATION: Institut fiziki metallov AN SSSR (Instituie of
Metal Physiczs of the As.5+,, USSR)

SUBMITTED: October 15, 1956
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TOMILOV, G.S.; POMUKHIN, M.F.; RZYANKIN, K.G.; UTKIEA,

MIKHEYEV, M.N.; TC
VA, reecssslnesedeacy

and roller
Magnetic control of the hardening and tempering of ball :
bearing parts. Zav.lab. 22 no.5:549-555 '56. (MIBA 9:8)

1., Ural'skiy f£ilial Akademii nauk SSSR i Sverdlovskiy goau@arstven—

nyy podshipnikovyy zavod.
(Steel--Heat Treatment) (Magnetic instruments) (Bearings (Machinery))
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Magnetic and electric praperties of alloyed steels following various
heat treatment. Trudy Inst. f£iz. met. n0.15:97-102 'S5, (MIRA 8:6)
(Steel alloys—~Maognetic properties)
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Late results of fenestration of the labyrinth in otosclerosis.
Zhur. wsh., nos. i gorl, bol. 20 no.6:54-59 ¥-D '60. (MIzA 15:2)

1. Iz kliniki bolezney ukha, gorla i nosa (zav, =-3asluzhennyy
deyatel! nauki prof. K.L.Khilov) Voyenno-meditsinskoy ordena
Lenina akademii imeni S.M.Kirova. e

(LABYHINTH (BAR)-.SURGERY) {OTOSCLEROSIS)
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Comparative evaluation of me

) thods for acoumetry in the clini T
under experimental conditions. Zhur, ush,, ngsy. i gorl? bol? ggd '

no,1:31-36 Ja-F 140, (MIRA 14:5)
1. Iz Kiiniki bolezney ukha, gorla i mnosa (

hal 'ni
deyatel' nauki prof, K.L.Kh:ilov) v ditod
akademii imeni S.M,Kirova, OannO-@editSlnsko

(HEARING)

k - zasluzhennyy
¥y ordena Lenina

r?&%ﬁqx:
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TOMILOV, 1.1,

Eosinophilic granuleoma of the cranial b
ones, Vest.otorin,
21 no.3:83-84 My-Je 's9, ° "fugarg:g)

* 1o Iz kliniki bolezney ukha, gorla 1 nosa (nach. - zasluzhennyy

deyatel' nauki prof.K.L.Enilov) Vo . .
iment S-H-K%rova. yonno-meditsinskoy alndenii

EOSINOPHILIC GRANULOMA, case reports
cranium (Rus))
(CRAHIUH. dis.

eosinophilic granuloma (Bus))
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AUTHORS: . Zamyatnin, M. M., Tsukanov, V. A., Tomilov, M. Ye., Shutov, I, A,
e
TITLE: The effect of low temperatures upon the mechanical properties of

alloys BT 3 (vr3),BT 5 (vrs), and grade h0 XC (4OKnS) steel

PERIODICAL: IzvestiyaAvysshikh uchebnykh zavedeniy,'Tsvetnaya'matailurgiya, -
no. 4, 1962, 152 - 156

TEXT: The mechanical properties of titanium alloys and improved alloged
steel were investigated by comparison tests at temperatures from +20 %o -60°C,

in order to reveal the possibility of replacing high-strength steels by titanium
alloys. Smooth and notched specimens were subjected to static tensile and bending
tests, skew and impact tests. It was found that the properties of VI5 and, in
particular, VI3 titanium alloys approach those of 40 KnS steel at all the test °
temperatures, The proneness of titanium alloys to reduced ductility and plastieity
at low temperatures is somewhat greater than for improved steel; it 1s lower in
impact tests. The results obtained show that titanium alloy parts can be success-
fully used at temperatures down to -60°C. There are 4 figures and 2 tables,
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Yy politekhni
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SUBMITTED; January 22, 1962
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AUTHOR: Zamyetnin, M. M.: Zholobov, V. V.: Tomilov, M. Ye: Shutov L A.

TITLE: Effect of low temperature on mechanical properties of titanium and
its alloys 4

SOURCE: IVUZ. Chernaya metallurgiya, no. 6, 1983, 153-155 l

TOPIC TAGS: titenium, titanium alloys, mechanical preperties, subzero
temperatures .

ABSTRACT: Because of insufficiency of available data, an investigation was
made of the mechanical properties of the VT1-1 and VTI-2 commercial-
grade titanium and titanium alloys vT3-1(1. 0— 2. 0% Mo, 1.506—2.50% Cr,
4,.5—6.2% A1), VT5 (4—5.5% A1), OT4 (L 0-\-2. 0% Mn, 2.0-3.5% Al) at c
temperatures ranging from 20 down to -196C.7 Results of the tests are shown N
in Table 1 of the Enclosure, Org. art. has: 2 tables. N

4SS: Leningrad Technological Inst. of the Refraction Insdustry. All-Union (
Aluminum-Hagnesium In3bte : §
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inzh,; TOMILOV, M.Ye,, inzh.; SHUTOV, I.A., inzh.
-——-‘-—"—-\.—.

" Effect of temperature on the mechanical properties of soft
solders and copper compounds soldered by them, Vest, elektro-
pram. 34 no.7:59-63 J1 163, (MIRA 16:8)
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TOMI Geroy Sotsialisticheskogo Truda, mashinist
Working for the people. Mast.ugl. no.4:8 '59. (MIRA 12:6)

1. Komhayn shakhty Yo,?-8 tresta Eopeyskugol',
(Coal mines and mining)
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TOMILOV, P., geroy Sotsialisticheskogo Truda.
Reszopanaia s w S

Devoting more attention to improvements of miners' towns, .
Mast.ugl.3 no.5:24% My 'S4, (MLRA 7:6)

1, Maghinist kombayna shakhty Ho.7-8 kombinata Chelyabinskugol'.
(Coal miners)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756220006-2"



"APPROVED FOR RELEASE: 04/03/2001

TOMILOV P., goroy soteinlisticheskogo truda

syt SO

Possible reductions in the cost price
5-6 Ag's5.
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of coal. Mast.ugl.4 no.8:
MIRA B:10)

1, Mashinist kombayna shakhty no.7-8 kombinata Chelyabinskugol!
(Chelyabinsk Basin--Coal mines and mining)
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TTOMILOV, P A

Our experiance
Nesh o sokoproizvoditel nogo ispol zoviniya vrubovoy mashiny (

in higgf;rzuctional utilization of a coal cutter ) (Metod dvukratnoy zapubki ugol
nogo plasta) Moskva (1lzd-vo ®"Provda®) 1951,

13 p. illus,, tables.

At head of title: Vsesoyuznoye Obshchestve po rasprostraneniyu Politicheskikh 1
pauchnykh gnaniy,

lecture discusses the method of couble-cutting of cosl layers. Author refers to his
experience with the two-bar cutting machine "KMP-1® producing great results.
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g 1051107, F. A o
. { Our high productive utilization of rcutting machines 1901
TN813.T58 Bs
1, Coal-mining machinery.

21 Coal minses and mining - Russia.
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TOMILOV, F. A.

Unsere Erfahrungen Beim Hochproduktiven Arbeiten 1t Einer Schrammaschine. LlLeipzig,
Fachbuchverlag, 1953. 15 p. I1lus,, Tables.

Translation from the Russian, "Nash Opyt Vysokoproizvoditel'nogo ispol! Zovaniya
Vrubovoy Mashiny", Moscow, 1951.

N/5
735.1
T61

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756220006-2"



"APPROVED FOR RELEASE 04/03/2001 CIA RDP86- 00513R001756220006 2

“ﬁ:{‘i‘ﬂﬁmﬁ SR SRR R R ‘7‘-’»4

TOMILOV, S.B.
Preparation of a source from o7 on chromium backling for

studying the Mossbauer effect., Radiokhimiia 6 no.3:377 '64.
(MIRA 18:3)

ey =L R : Sy 5 Qms_._. %
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MURIN, A.N.; TOMILOV, Siﬁf;ﬂYUTLANDOV, I.A.

ication of products obtained in the spallation
Separation and identific p B e I "o fi105.110

tons.
?ngemanium with high energy protons (MIRA 17:3)
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i | ACCESSION NR:  APS012556 » o UR/0181/65/007/005/117/ 5%

- - 2 Q 0;0

AUTI{OR: Bemstin’ A Aa‘y*,os;b&nmch, Yu. H.; P‘isarevakiij A. }4:‘;" Tomilov, s‘ B"‘;“’ -
“i'u, Pai'Shih; Cher’ Lie L‘q ,g‘: M-ﬁ\us-’jgb R

TITLE: * Thd Masshaver effect in-alkali-iron-silicate glasses e W, Nl
b

SQURCE: Fizikn tverdogo ’ééf&fv. 7, no. 5, 1965, 1kh7-1454 7
~ - I TOPIC TAGS: Mossbauer effect, emission line, glass property, silicate glass, line
| ABSTRACT: The authors investigated the Mossbauer effect with the aid of apparatus
1 with sinusoidal motion, deseribed bricfly elsewhere (ZhETF v. 46, 482, 196%). The
source was (o7 s introduced by diffusion into metallie chromium.wZThe width of the
- { emlssion line was 0.35 mm/sec, and the position of thd emissicn line practically
*7:) coincided with the absorption line of stainless steel. The absorbers were powdered! §
-} gluss pressed together with small amounts of MgO. All the measurements were made |
i &t room temperature. Various compositions of glass were investigated. Values werel §
. -; | obtained for the main parameters of the Mossbauer spectra (1line width, chemical |}
- 37| shift, quadrupole splitting). It is shown that the form of the Mossbauer spectra -
.| is governed by the main features of the structure and chemicel composition of the
i glasses. The ratios of the different valence ana structural states of iron in the

Card2/2
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| ACCESSION NR:  AP5012556 ) |
; glass are obtained as functions of the Feo03 concentration in the glass and of the:
.. ! amount and nature of the alkali iron. It is shown that the Mossbauer effect can
L"bes_},:sed to detect iron ox1d §€1 1loidally dispersed in glass. "The authors thank

A Murin and Docent M. M.'Shul'ts, who stimulated their mtergé};gi this topie,
- {and also A. I. SexiS V. T. khluelPP. A. mréﬁiﬂ? and G. V. Fifbi&o for help .
7<{ with the measurements.” Orig. art. h8.3° T figures, 7 formulas, and 2 tables.

| ASSOCTATION: Ob"yedinennyy institut yedernykh issledovaniy (Joint Instivute of

Nuclear Research) Mrgeingradsldy gosudarstvenmry universitet (Leningraa State
‘| University)

.| sUBMITTED: O%e‘{gh T mewm 0 0 smBcoE: S5 i
| NR REF.SOV: 010 ° . OTHER: 008 . o me e
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AUTHOR: Belojerokly, G. Nej Hemilov, Tu. A.; Tomiloys Se-Be; Shvedehikov, A, Ve
ORG: none 2L U 55 S : : 5?
" TITLE: Mossbauer effect in InP and GaAs R
SOURCE: Fizika tverdogo tela, v. 7, no. 12, 1963, 3607-3611

| ToPIC TAGS: Mossbauer effect, gallium’ aenid;f indiusf dompound, 1line width

- ABSTRACT: This is a contisuation of earlier work (FIT v. 7, 1264, 1965) where the ,
Mogsbauer effect was observed in indium antimonide. The present investigation wvas
undertaken for the purpose of obtaining more data on scmiconductora of the type .
AIHpV, fthe InP investigsted was polycrystalline end the GaAs waa & single %

. eut perpendicular to the (111) exis. The sources were prepared by & standard tech-
nique and the spectrum vas measured with apparetus described earlier (FT? v. 5, 3350,
192“3). The Mossbauver offoct was observed &t room tempersture and at temperature of
1iquid nitrogen. The chemicel shift at rocm temparature was 0.3—0.37 mm/sec at &
1ine width of 0.59 mx/sec. The probability of recoilless quantum emission was cele
culated. The adsolute mensurements were made with an InSb scurce and & stainless
steel absorber, for which fypgy = 068 £ 0.055. For GeAs and InP the velue of { we3
chbtained by means of relative mezsurements at rocm tempersture and found to be 0.84
¢ 0,055 and 0.89 ¢ 0.07, respectively. The absorbers used were stainlesa steel folls
of thicknass 6.7, 7.1, 15.1, 4.2, 20.7, axd 27.6 ugfcz®. It is concluded from the

cord 32
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- ABSTRACT: ~ The purpose of the investigation was to study the behavior of impurity .
atoms FeS7 in the diatomle crystal lattice of ZnS and to ;Zﬁhre this behavior :
with that of the same atoms imtroduced in germenium, whereGthe spectra are similar
at room temperature. The sources vere ZnS single crystels lon which several drops
of Co57Clp solution were placed and allowed To evaporate., The detector was a pro-
portional counter filled with a mixture of argon and methane. The elimination of
the background is briefly/discussed. The values obtained for the chemical shift,
the wiéth, and the effect probability of 2ZnS at room temperature were & = (0.76
+ 0.02) mn/sec, I' = {0,710 * 0,025) rm/sec, and £ = 0.6 to 0 £ 0.055. The results
are compared with earlier measurements made on germanium with o7 (FIT v. T, 2617,
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- 1965,. The results obtained for ZnS point to a strong change in the width of the
' )ossbauer spectrum when the source is cooled to 78K. This is attributed to the
fact that the impurity atoms are situated at different levels, and that the differ-
. ence between levels disappears with increasing temperature. To observe the tem- f
. perature dependence of the effect, it is necessary to assume an effective tempera- .
i ture which is much higher than the Debye temperature. The authors thank K. A. !
" Dubenskiy for supplying the ZnS and ZnSe samples. Orig. art. has: 2 figures, !
"1 formula, and 1 table.
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